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I. Introduction 

The N a t , i  Aer~n?.l_?tics ln.7 s p , C e  k w E i s % ~ , % i o n  r e s ~ s r c h  jii-aiit 

no. NsG 536 to Smithsonian Institution is for optical and radar investi- 
gations of simulated and natural meteors. This is a cooperative enter- 

prise between the Langley Research Center of NASA and the Smithsonian 
Astrophysical Observatory ( S O )  ; members of both scientific staffs partici- 
pated in the formulation of the scientific program. 

SA0 has established and operates observing systems of two types: 
(1) a Super-Schmidt camera network for measurement of the light produced 

by the simulated meteor and (2) a radar network for measurement of the 

associated ionization. The simultaneous observation of an artificial body 

of known characteristics by both optical and radar techniques will provide 

valuable information for the particular event observed and for the correla- 
tion of any optical meteor data with any radar data. 

The unique possibility of obtaining simultaneous optical and radar 

data with the identical systems for both simulated and natural meteors is 

the scientific potential of the program. 

D r .  Richard E. McCrosky is the principal investigator of the Optical 
Program, and Dr. Gerald S. Hawkins is the principal investigator of the 
Radar Program. 



11. General Remarks 

During the  period of t h i s  report  t h e  Smithsonian cameras continued 
* 

t o  support t h e  general  iW iaunc'n operations. i n  pa r i i cu ia r ,  observaiions 

were made on the  meteor simulation t h a t  w a s  launched by t h e  Nike-Cajun 

rocket on 4 May. The re-entry was  detected photographically a t  spaced 

s t a t i o n s  and w a s  a l so  recorded on t h e  mul t i s ta t ion  radar system. This 

cons t i tu tes  t h e  f i r s t  opt ical-radar  t racking of an a r t i f i c i a l  meteor, 

preliminary r e s u l t s  of which are described i n  t h i s  report .  An  account of 

t he  program w a s  given by A. Wineman and Dr. R. B. Southworth a t  the  

Smithsonian Symposium on Meteor Orbits and Dust held i n  Cambridge, Massachusetts, 

August 9-13, 1965. 

Natural  meteors were observed during t h i s  period and provided a useflrl 

operat ional  check on t h e  o p t i c a l  radar system. 

were obtained from only one s t a t ion ;  t r iangula t ion  w a s  therefore  not possible.  

The o p t i c a l  data,  however, 

Optical  data were obtained on two Tra i lb lazers  i n  t h e  M.I.T. program. 

111. Super-Schmidt Photographic Data of  Simulated Meteors 

Table 1 gives the  observed ve loc i t ies  and magnitudes of  t h e  re-entry 

p a r t i c l e s  of t h e  three  experiments launched at Wallops Island i n  1964 and 

1965. The data a re  preliminary and w i l l  be refined i n  a la ter  report .  
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TABLE 1. Observed Velocity and Magnitude of A r t i f i c i a l  Meteors 

from Super-Schmidt Photographs 

Date of launch Ve h i  c l e  Expt . Meteoroid Velocity a t  M a t  
Pg 

maximum (U.T. ) no. compos it ion beg inning 
(k/sec 1 

12 March 1964 Nike-Cajun I Fe p e l l e t  9.0 +l. 0 

Ni: p e l l e t  > 8.5 +3- 5 
7 November 1964 Nike-Cajun I1 Fe p e l l e t  9.6 -0.5 

4 May 1965 Nike - C a  jun I11 Fe dus tba l l  11.0 -1.2 

N i  p e l l e t  10.2 +2.2 

Fe dus tba l l  11.0 -2.2 
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I V .  Radar Data 

. 

Preliminary reduction of the  radar data  obtained from the  Nike-Cajun 

firing of 4 May 1965 shows t h a t  we obtained: 

(1) An echo from t h e  first shaped charge ( f o r  t h e  nickel  p e l l e t ) ,  at 

Oyster Creek, Oriental ,  and Swansboro; 

( 2 )  Delayed echoes ( a f t e r  winds have twisted the trail) from t h e  first 

(n icke l  p e l l e t )  t rail ,  a t  all s ta t ions  except t h e  Range Recoverer; 

(3) Delayed echoes from t h e  second ( i ron  dus tba l l )  t rail ,  a t  a l l  s ta t ions ;  

(4) Specular echoes from t h e  t ra i ls  of both of t h e  l a r g e r  nickel  fragments, 

a t  both Oriental  and Swansboro; and 

( 5 )  A probable specular echo from the t ra i l  of the  i ron  dustbal l ,  a t  Oyster 

Creek. 

The radar magnitude a t  maximm of a l l  t h e  trails  of t h e  nickel fragments 

taken together  w a s  +7. 
from t h e  i ron  fragments was i 6 ;  t h i s  t ra i l  would doubtless have been much 

b r i g h t e r  i f  there  had not been interference between the  radar returns of the  

various fragments. 

The observed radar magnitude a t  maxbm of the  t ra i ls  

Preliminary values of t h e  ionizing probabi l i ty  @ are :  

4 

Material  N i  Fe 

Velocity 11. W s e c  10. 

B 2.1 10-5 > 1.5 x 

-4- 



V. Equipment and Stat ions 

Several  improvements were made i n  the  o p t i c a l  and radar systems. 

The second Super-Schmidt camera w a s  modified i n  January, and t h e  Sandbridge 

camera house w a s  completed i n  Apri l  of t h i s  year. The new prism i s  nearing 

completion, with del ivery scheduled f o r  August. Af te r  conducting i n i t i a l  

t e s t s ,  we expect t h a t  t h e  prism system w i l l  be operational by e a r l y  fa l l .  

Further modifications were made t o  adapt the  radar t ransmi t te r  t o  

shipboard operation. 

a l l  radar s i t e s  and has been p a r t i a l l y  corrected. 

shielding w i l l  be introduced t o  a t t a in  fur ther  improvement. During t h i s  

period the e n t i r e  radar system w a s  completed according t o  the  o r i g i n a l  design 

and proposals. 

required. 

Excessive noise i n  t h e  receivers w a s  experienced a t  

Additional grounding and 

Minor modifications and refinements w i l l  be made as and when 

The NASA Wallops f a c i l i t y  has agreed t o  provide addi t ional  and improved 

working space f o r  headquarters f o r  the Smithsonian s ta t ions  engaged i n  t h e  

simulated and na tura l  meteor pro jec t .  

Mult is ta t ion o p t i c a l  and radar observation of na tura l  meteors w i l l  

commence i n  t h e  l a t e  summer. 
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